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PURPOSE OF THE WORK. 


Large yields of milk and butterfat per cow are the aim of most 
dairymen and also of most breeders of dairy cattle. It is plain that 
the income from a farm dairy depends ultimately on the earning 
capacity of the individual units in the herd—the cows. The purpose 
of the work here reported is to analyze a large number of records 
and to show the relation between the productivity of cows and the 
income received by their owners. The records used are those of cow- 
testing associations. 

Such an association, as ordinarily conducted in this country, is an 
organization of about 26 dairy farmers who cooperatively employ a 
man to test their cows for production of milk and butterfat. As the 
tester can ordinarily test only one herd a day, the 26 dairy herds 
furnish employment for each working day in the month. Records 
from a large number of cow-testing associations are a veritable mine 
of useful information. They cover a wide range of interesting dairy 
topics and show actual production under normal farm conditions. 

For the purpose of this bulletin the records of individual cows from 
96 cow-testing associations have been tabulated to show the-relation 


of production to cost of feed and to income over cost of feed and 
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to ascertain the best methods of dairy-herd management. Some of 
the 96 associations furnished records for more than one year. In such 
cases the records for each year were tabulated as though they were 
from different associations. On that basis the 96 associations fur- 
nished 120 sets of records. Therefore, to determine from these 
figures the average number of cows on test in an association we must 
consider each set of records as a separate association. 

In the 120 sets of records there were 2,939 herds and 41,990 cows 
on test. ‘The study covered the period 1910 to 1920, inclusive; but 
every cow record was for a period of one year, the records of less 
than one year being included only when making herd and associa- 
tion summaries. In all other tabulations 12 months’ records only 
were used, 


Fic. 1.—Location of the 96 cow-testing associations whose records were tabulated. 


It is well known that cows having high-production records are gen- 
erally more profitable than those whose production records are not 
so high, and this bulletin shows the rate at which income over feed 
cost advances as average production increases. 


CHARACTER OF DATA USED. 


Figure 1 shows the distribution of the cow-testing associations 
whose records were tabulated. 

So far as practicable the records of each association were studied 
independently of the others before being grouped into general tables. 
In this way any differences due to geographical location were noted 
and interpreted. 

The first cow-testing association in the United States began work 
in Newaygo County, Mich., in 1906.. On July 1, 1921, there were 
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452 active associations in the United States. The map (fig. 2) shows 
the location of these associations. 


HOW THE RECORDS WERE STUDIED. 


The individual cow record includes the name, breed, age, and 
weight of the cow. It also includes date of freshening, names of 
dam and sire, months in milk, pounds of milk produced, butterfat 
test, pounds of butterfat, price of product, total value of product, 
feed consumed, days on pasture, cost of pasture, cost of roughage, 
cost of grain, income over cost of feed, returns for $1 expended for 
feed, feed cost per pound of butterfat, and feed cost per 100 pounds 
of milk. 

In making the herd and association summaries here discussed the 
records of all cows on test 4 months or more were included. That is 


Fic. 2.—Location of the 452 cow-testing associations in the United States, July 1, 1921. 


the way such summaries are made by the testers in nearly all the 
cow-testing associations in the United States. In all other tabula- 
tions only the records of cows that were on test 12 consecutive 
months and had breed and age given were used. The reason for dis- 
carding the shorter records in making tabulations was to avoid pos- 
sible error due to the use of such records. The possible error due to 
a use of such records, however, is probably negligible, as average 
yield, cost, and income proved to be about the same per cow-year ' 
when the records of all cows on test were included as when only the 
records of those on test 12 months were included. (See Table 1.) 
This indicates that the herd and association summaries as now ob- 


1See footnote to Table 1. 
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tained show about the same averages as they would if 12-months 
records only were used. The cows discarded before the end of the 
testing year were inferior cows, which would tend to lower average 
production, but they generally were on test during the early part 


of their lactation period, which would tend to increase average pro- 


duction. The figures shown in Table 1 indicate that these two in- 
fluences nearly offset each other when large numbers of records are 
used. | 

This bulletin considers feeds chiefly from the standpoint of the in- 
come they produce over their cost but a study is now being made of 
_the cow-testing-association records to determine the relation of feeds 
to other factors, in which feeds of various kinds are considered by 
quantity and feeding value. 


GENERAL AVERAGES OF PRODUCTION, FEED COST, AND 
INCOME. : 


The figures in Table 1 are from the records of 120 sets of cow-test- 
Ing-association records and they compare the 12-month records 
with all the records furnished by those associations. Tables 1 and 
5 are the only tables in which anything but 12-month records are 
used. 


‘TABLE 1.—Comparison of the 12-month records with all the records studied— 
Averages per cow-year; period 1910 to 1920, inclusive. 


Cows on Cowson | Cows on | Cows on 


| test 12 test 4 | test 12 test 4 
| months | months months | months 
| and and not and and not 
Item. | whose more | Item. whose more 
breed than 12 | breed than 12 
and age | (includes and age | (includes 
Were hr tESE- I were first 
given. | column). given. | column). 
i 
Nimiber of cows#=-- 5. so- eae | 720234) 41,990 || Cost of roughage.............:| $33.41 $32. 03 
Number of cow-years 1l......-. 21, 234 | 37; 36241 Cost of grain... -.22 S25. sc eee $21. 89 $21. 03 
Average milk yield, pounds..-.| 6, O77 5: 9890 Rotal teed: cost-2s es eace $55. 30 $53. 06 
Butterfat test, per cent... aay 4,08 | 4.12 || Income over feed cost........- $62. 70 $59. 33 
Average butterfat, pounds. - 248 | 247 || Returns for $1 expended for | 
Price of butteriat -=S-5-—— $0. 48 | SO24G sl Di ateed ss eee eee $2.13 | $2. 11 
Value of product=.22--2--=---- $118.00 | $112.39 


1 A cow-year may be the record of 1 cow on test 12 months, or it may be made up of the records of 2 or 
more cows the sum of whose testing heaees equals 12 months. 

The average milk Snare eer per cow-year for the cows on test 12 
months was 6,077 pounds, while the average milk production for all 
the cows on test was 5,989 pounds, a difference of only 88 pounds. 
The average production of butterfat per cow-year was 248 pounds 
for the cows on test 12 months and 247 pounds for all the cows on 
test, a difference of only 1 pound. In return for $1 expended for 
feed there was a difference of only 2 cents per cow-year. For the 
cows on test 12 months the returns averaged $2.13 and for all the 
cows on test the returns averaged $2.11. | 


~ 
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QUALITY OF COW-TESTING-ASSOCIATION COWS. 


The estimated production per cow of all the dairy cows in the 
United States is approximately 4,000 pounds of milk and 160 pounds 
of butterfat a year. The records of association cows show them to 
be approximately 50 per cent above average in both milk and butter- 
fat production, because the average production of those whose yearly 
records have been tabulated was 6,077 pounds of milk and 248. 
pounds of butterfat. 

The greater yield of cows owned by association members is due 
to various causes, but is due chiefly to better feeding, breeding, and 
care. 

RELATION OF BUTTERFAT PRODUCTION TO INCOME. 


For Table 2 the records were sorted and grouped according to pro- 
duction of butterfat, each successive group center being 50 pounds 
above the one before it. 


TABLE 2.—Relation of butterfat production to income over cost of feed. when the 
product was sold as butterfat; years 1910 to 1920, inclusive. 


Average Average 


Number | Butter- | Produc- price income 

Group No. of fat . tion of over 
cows. range. | average. | butter- cost of 

fat. feed. 


Pounds. | Pounds. 


Lae se SR ert a oe coin ai Sea espn Sm ee ee ec 4 0-25 23 $0. 38 1$31. 35 
Da SO ot SS BE IAS SS EES COS oS TE ES ES ae 43 26-75 - 58 41. 113. 88 
DAE Seis oe eee ae oe eng ite eee Re wactie eas 600 76-125 109 . 44 12. 48 
ARMIES e Baiete ae oie lence EEE eae 2,305 | 126-175 154 . 44 27. 90 
epee oi etics ciee sete 2 Sadie is Sosa Je eleee eared 4,310 | 176-225 202 . 44 42.45 
Gaps sone kore ware k wis Soe cer ee ee Se eee 4,748 | 226-275 251 44 | 57. 82 
Tipe te Meo SSE ane Sica ee Ee BESS REM Eine - 3,385 | 276-325 298 . 44 73. 34 
Sarat tee pcr es Ue fe nya aank ayaa Ona pale taper eee atcrage aS 1,635 | 326-375 347 44 89. 67 
NS Sea eerie: Arrears aeons Re Eh ceo sea earns 652 | 376-425 395 44 105. 07 
IE 6s Ganon Canes ede Ae oe eee eee aes areca peace 214 | 426-475 446 45 124. 85 
Serer aay eae ta Rees eS O Shaws Senne sia aee clemy erates 79 | 476-525 493 43 135. 30 
1A & atau MR egies SRN araat plese panty Bape man Hare ey 27 | 526-575 543 . 40 134. 80 
1S BS SSE Bes eS SSE IE SECS OOR Ae rerEs cebnct ae camcne 8 | 576-625 600 41 157. 87 
Lee SS OSE SEES GEIS RE Mice eis RET fetes pica ee 2 3 | 626-675 642 . 43 150. 62 
Le toto n Bae hac s ae eae ees aa ama eee iaee 1} 676-725 708 29 108. 18 
AO) flap cle sapepees eas aarp hel near a ee yearns Rag eo T3014) (Sos e eee oer eo LS | ee cal alee oe 

ENV CLAL Ciao mrs olsen oie sini terete SNe isi rcisiaiote setae io ete ao S| io rctoraeete | 248 . 44 57. 44 

1 Loss. 


The income from these 18,014 cows was obtained from the sale 
of butterfat. As the price received per pound varied little in the 
larger groups, the variation in income over cost of feed for those 
groups could not have been due to a difference in price of product. 
Evidently it was due to a difference in average production per cow. 
and this difference in production was due partly to the cows and 
partly to the way the cows were fed and cared for. i 

The group whose average yearly butterfat production was 154 
pounds, or a little below that of the average dairy cow, had an aver- 
age income of $27.90 over cost of feed, while the group whose average 
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yearly butterfat production was 251 pounds, or about that of the 
average association cow, had an average income of $57.82 over cost 
of feed, or more than twice as much. Income over cost of feed per 
cow is what remains for labor, miscellaneous expenses, and profits. 


INCOME OVER COST OF FEED 


50 100 I50 200 250 300 350 400 450 500 
POUNDS OF BUTTERFAT FER COW 


Fic. 3.—Relation between butterfat production and income over cost of feed. 


Figure 3 shows in graphic form the relation of butterfat produc- 


tion to income over cost of feed as recorded for the larger groups in 
Table 2. 
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From this curve the income over cost of feed for each 50 pounds 


of gain in butterfat production may be determined. It is well 


known that dairy cows, to be profitable, must be comparatively large 
producers, yet few people fully realize the remarkable rate at which 
income over cost of feed advances as production increases. The 
chart shows that as average butterfat production increased from 
150 to 200 pounds, the average income over cost of feed advanced 
from $26 to $42; that is, a gain of 50 pounds in butterfat production 
increased the income over cost of feed $16, or nearly 62 per cent. 
The next gain of 50 pounds raised the income over cost of feed to 
$58, the next to $74, the next to $90, and the next to $106. 

Briefly stated, as production of butterfat increased from 150 to 
400 pounds, the income over cost of feed advanced from $26 to $106, 


Hic. 4.—An Ayrshire herd in the Herndon (Va.) cow-testing association. 


or exactly $16 for each gain of 50 pounds in butterfat production. 
As butterfat production increased from 400 to 450 pounds the gain 
in income over cost of feed was about $19. For the groups whose 
average production was above 450 pounds the income above feed 
cost was somewhat irregular, which may have been due to the fact 
that the number of records was too small to give dependable aver- 
ages, or there may have been a point beyond which the cows did not 
respond so readily to more liberal feeding. Undoubtedly there is a 
point beyond which it does not pay to feed for increased produc- 
tion, but evidently that point is seldom passed in the feeding of 
cow-testing-association cows. 

As prices of feeds and prices of dairy products rise and fall the 
income over cost of feed also may rise and fall, but a study of the 
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figures by districts and by years in the relation of production to in- 
come over cost of feed shows that any change for one group of cows 
was always accompanied by a similar change for each of the other 
groups. For that reason the curve shown in figure 3 may be con- 
sidered as fairly representative for different years and for all sec- 
tions of the country. It does not follow, however, that the income 
over cost of feed will always be $26 for cows that produce 150 
pounds of butterfat and $106 for cows that produce 400 pounds of 
butterfat. .The figures are relative, not absolute. The records were 
tabulated in many ways and always with the result that the groups 
of high-producing cows had a greatly increased average income - 
over cost of feed as compared with the groups of low-producing 
cows. The figures showing the relation of butterfat to income gave 
much the same curve regardless of breed, age, weight, date of fresh- 
ening, or geographical location. 

Cow-testing-association records do not give labor costs and miscel- 
laneous expenses, but they do show which cows are paying for their 
feed and which are not. In one herd, records of which were tabu- 
lated, the poorest cow produced in one year only enough income 
from butterfat over cost of feed to buy a 2-cent postage stamp. To 
pay labor costs and miscellaneous expenses the owner had the 
manure, skim milk, and the calf. With better cows and more intel- 
ligent feeding he would have had much more. 


TWO HERDS COMPARED. 


In the Cheshire (N. H.) cow-testing association for the testing 
year 1917-18 the herd that produced the most milk per cow was 
highest in average production of butterfat, highest in cost of feed 
per cow, and averaged next to the highest in income over cost of 
feed. For the same year in the same association the herd that pro- 
duced the least milk per cow was lowest in average production of 
butterfat, lowest in average gross income, lacked 4 cents of being 
lowest in cost of feed per cow, and averaged lowest in income over 
cost of feed. The herd of greatest production per cow had an 
average income of $212 over cost of feed, while the other herd had 
an average income of $27 over cost of feed. It would require 78 
cows like those in the inferior herd to produce as much income over 
cost of feed as 10 cows like those in the other. 


BUTTERFAT AND COST OF FEED. 


The figures in Table 3 are from the same tabulation as those given 
in Table. 2, and they show the relation between butterfat production 
and cost of feed per cow. 
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TABLE 3.—Felation of butterfat production to cost of feed when the product was 
sold as butterfat. 


Average cost of feed. 
Number | burteriat 
: umber | bu 
EUGHD ONG of cows. | produc- } pouch. 
tion. i 8 Grain. Total. 
age. 
Pounds. 
4 23 $29. 36 $10, 62 $39. 98 
43 58 30. 85 7.12 37. 97 
600 109 28. 08 7. 62 35. 70 
2,305 154 29. 61 10. 94 40. 55 
4,310 202 31. 54 15. 73 47. 27 
4,748 251 33. 44 20. 34 53. 78 
3, 385 298 34. 26 25. 02 59. 28 
1, 635 347 35. 27 28. 91 64. 18 
652 396 34. 70 34. 65 69. 35 
214 446 37. 27 38. 88 76. 15 
79 493 39. 12 38. 52 77, 64 
27 543 36. 30 45. 69 81. 99 
8 600 40. 23 50. 55 90. 78 
3 642 41. 41 82. 72 124.13 
1 708 45. 08 51. 87 96. 95 
18,014 2c ajansaoeu| Shee seem eral cine oe meses eee 
SYS el = tale EAD ese ee a ee NO eee ee Ste Sg 248 32. 75 20. 12 52. 87 


These figures show only a moderate rise in cost of roughage as 
butterfat production increases, but they show a very rapid rise in cost’ 
of grain. The comparatively small difference in the cost of roughage 
per cow for the different groups may have been due partly to the feed- 
ing of the same quantity of roughage to all cows in the same herd, 
regardless of production. The increased cost of grain, however, 
was very regular as production increased. This was always true when 
the number of records in the group was great enough to furnish a fair 
average. Evidently many of the members of cow-testing associations 


TABLE 4.—Kelation of butterfat production to returns for $1 expended for 
feed and to feed cost per pound of butterfat where the product was sold as 
butter fat. 


Average | Average 


Average returns | feed cost 
Group No. Nerber puerat for $1 ex- per 
a Ppa a pended | pound of 
; for feed. | butterfat 
Pounds 
Lh, ARG OWED HOB OAOS OCHS CITT SEES CRON et ra: Sei ariettat et rae apa GreOi Goa: 4 23 $0. 22 $1. 758 
LP seinen ieee am LA ids Seki Roe is (ak Ma era AR Be AEs 43 58 4 . 648 
See tte eee dca Wass SOME ajoic co stoahaie ve ierarepbrare Bist S\eiate 600 109 1.35 - 323 
bho coe SaCS BASE NOES Meneses erage MLE Inne ete eter, 2,305 154 1.69 . 264 
TENS teat tela Mans ek hinreahe i sik egiee se eek oes eb eewoies 4,310 202 1,90 . 238 
Gaetan a aia! IS Len tse 8 Un el Do nae a aaa eee Re ce 4,748 251 2. 08 . 214 
Tf os Gla ea ta yo di Ae Span es EE A tO pO 3, 385 298 2.24 .199 
RU Nini er Sa oa ae i aR ya eae 1, 635 347 2. 40 .185 
Ope a se: Saat ed | OLE ORS S ee sora e elaine oe tea 652 396 2. 52 75: 
LO) seit ne ce BESS ORB TEE DES Oe ee oe SE Ieee as Me Mena RIS 214 446 2. 64 a ily 
TT eed Ske Me Se EU er es earn ts aera es TOR EAE 79 493 2.74 -157 
LO) Soc fe DEBE OER e E ES ESE Es Hee crane ar aeseoee 27 543 2. 64 151 
1B coe Sel ee MS AES NaN eae ete re eal oer erg een ere 8 600 2.74 151 
De ede cI RU ce ae ie paar ee ee Oe ip Hare oe Sls rei ee ere 3 642 2. 21 - 193 
15) se ce Weed cid cine ae aE RAR ROR TO nels Parra e  Sme Hee Ma 1 708 2.12 137 
A Moye Le io OL ie ae a 0 aoe Cae LE PSEA WES A ere Oa Tho UL Sa dee eee | Sas Ac Ee etl 
INTE ECE canis be neeaedade Sbnee oboe ena cue bn beSsoqnunoSUbed||seaenoocbe 248 2. 09 - 213 
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are feeding concentrates intelligently, according to known production. 
That, however, is not at all a general practice outside of the cow-test- 
ing associations. : 


RETURNS FOR $i EXPENDED FOR FEED. 


The figures in Table 4, also taken from the same tabulation as those 
in Table 2, show the relation of butterfat production to returns for $1 
expended for feed, and to feed cost per pound of butterfat. 


joe 
VME Ase 
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RETURNS FRON 8/ EXPENCED FOR FEED 
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Fic. 5.—Relation between butterfat production per cow and the returns from $1 expended 
for feed. 


The returns for $1 expended for feed increased quite regularly, 
and the feed cost per pound of butterfat decreased quite regularly 


é 


e 


s 
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for each successive large group. As production increased from 109 
pounds in the third group to 396 pounds in the ninth group, the re- 
turns for $1 expended for feed increased from $1.35 to $2.52, or 
almost doubled. In Group 3 the returns were only 35 cents above the 
cost of the feed, while in Group 9 the returns were $1.52 above the 
cost of the feed, or more than four times as much. It is also worthy 
of note that the feed cost per pound of butterfat was almost twice as 
high in Group 3 as in Group 9. 

Figure 5 shows graphically for the larger groups the relation of 
butterfat production to returns for $1 expended for feed as given in 
Table 4. 


Fic, 6.—One of the highest-producing herds in the Carroll County (Md.) cow-testing 
association. 


The curve shows that the returns for $1 expended for feed in- 
creased at a very rapid rate as production of butterfat increased. 
The larger returns for feed in the groups having high average pro- 
duction were due to better cows and better feeding. The relative 
influence of these two factors can not be determined because the 
groups whose average production was high were always fed more 
liberally than those whose average production was lower. 

Figure 7 shows graphically for the larger groups the relation be- 
tween butterfat production and feed cost per pound of butterfat as 
given in Table 4. 

The curve shows a very rapid decrease in feed cost per pound oe 
butterfat as production increased from 58 pounds to 396 pounds. 
From that point on the feed cost per pound of butterfat. decreased 
more slowly. The figures indicate that from the standpoint of feed 
cost alone the dairyman should give close attention to the improve- 
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ment of low producers or eliminate them. The figures from which 
curves were made cover. the period 1910 to 1920, inclusive. When 


prices were high the curves had a slightly different position from | 


what they had when prices were low, but always the curves followed 
the same general direction regardless of cost of feed or price of 
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Fig. 7.—Relation between butterfat production per cow and feed cost per pound of 


butterfat. 


product. Within the range of the large groups the high producers 
always won on income over cost of feed on returns for $1 expended 
for feed and on low feed cost per pound of butterfat produced. 


A STUDY OF HERD RECORDS. 


To see whether a study of records by herds would give the same 
results as a study of individual cow records, a tabulation of the herd 
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records of many cow-testing associations was made, and is shown in 
Table 5. For comparative figures from individual cow records see 
Table 2. 

The herd records were sorted according to average production of 
butterfat per herd, and the income over cost of feed was determined, 
as usual, by finding the weighted averages of the individual cow 


TABLE 5.—Relation of butterfat production to income over cost of feed as shown 
by a tabulation of the herd records of 1,309 herds where the product was sold 
as butterfat; years 1910 to 1920, inclusive. 


Butterfat pro- Average 


Number | Number duction. income 
Group No. of of over 
herds. cows. cost of 


Range. | Average.| feed. 


: Pounds. | Pounds. 
Lp rene ai acne ee Nem aC g. iealip ree co oey (om er 2 22 76-125 119 $25. 35 


7) eee eh A a Oa kN a ee ek A Sgt 112 1,556 | 126-175 161 30. 56 
Du win SOS HE SNOT C Ee ee ACR oer ee ee 333 4,496 | 176-225 205 41, 23 
Che ey ts CiccheyS GCS a ee ge 464 6,724 | 226-275 251 54. 00 
ae ae aN eg Cole AO se atl Geel ore URINE eid at 270 3, 443 276-325 297 64. 49 
Do Web SSR TES ee a rg ee ee ea ey eee 97 1,171 | 326-375 344 81.17 
Uo SEE FSSA SEE eA eas ee le Se ee Ae eI ae a 24 270 | 376-425 391 93. 46 
oo C5 GAG SAS Oey SEES ts ce ae E Re ea neelD ete nin Puma y 5 46 | 426-475 451 89. 42 
(0) 2 ah fee ay Re a ee eo dees Sh ydee ESL Se 1 6 | 476-525 496 99. 40 
HDs. 45,6 oO SOR GIES ESSERE oS eae ie a em 1 7 | 526-575 526 45. 09 
Totaleos2 2 2 sy es Ra te oe PR SB er 1, 309 LTS TADS Be ea ae | ee ese 
BAT TAG Ce eee ep ye ick 5 NA SE REN CA CM Pah alco [Paste te cere pelle eyecare tamer lt em nee 248 52. 84 


records in each group. As there was no reason to believe that the 
tabulation of more records would materially affect final conclusions 
it seemed useless to carry this tabulation farther, though the number 
of records used in Table 5 was somewhat less than the number used 
in some of the other tables. 

The increase in income over cost of feed as production increased 
is not quite so marked in Table 5 as in Table 2, because in the former 
the records were grouped according to herd averages regardless of 
individual production. Even with that handicap the high-produc- 
ing herds always showed an increased income over feed cost as 
production increased from group to group. The average income 
over cost of feed per cow for the 24 herds in Group 7 was more than 
three times as great as for the 112 herds in Group 2. 


CONCLUSIONS ALWAYS THE SAME. 


Tabulations were made, by breeds, of thousands of records of 
grade and purebred cows to determine the relation of butterfat pro- 
duction to income over cost of feed. In every case the results were 
very similar to those already given. Tabulations for each age of 
each breed also gave similar results, and the results were about the 
same when the records for each association or for any agricultural 
district were tabulated. Jt seems fair, therefore, to conclude that 
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increased production is accompanied by increased income over cost 
of feed regardless of breed, age, weight, date of freshening, or geo- 
graphical location. 


PRICES AND PROFITS. 


Several tabulations were made to determine, if possible, whether 
cows which were large producers of milk and butterfat are rela- 
tively more profitable or relatively less profitable when prices are 
high than when they are low. The results of such tabulations have 
so far been inconclusive, and for that reason the figures have been 
omitted. In every case of those studied, however, the low producers 
had a high feed cost per unit of production, low returns for $1 ex- 
pended for feed, and small income over cost of feed. In every case 
the high producers had a low feed cost per unit of production, large 
returns for $1 expended for feed, and a high income over cost of 
feed. 


RELATION OF MILK PRODUCTION TO INCOME. 


MILK PRODUCTION AND INCOME OVER COST OF FEED. 


Table 6 shows the relation of milk production to income over cost 
of feed in associations where the product was sold as whole milk. | 
The results are much the same as those obtained from associations ‘ 
where the income was from the sale of butterfat. 


TABLE 6.—Relation of milk production to income over cost of feed when product 
was sold as whole milk; years 1915 to 1920, inclusiwe—From 3,220 yearly 
records. 


| Milk production. , Average | Average 
Number | price of | income 
Group Not oe | eect over 

records. per 1 cost of 

Range. Average. "pounds. 
Pounds. _ | Pounds. | 

Sere RE Ae ae ATG ps DE RSI ee es 16 | 751— 2, 250 | 1, 662 $2. 56 
7 AS EEE AGS ESR a gi SE ah aie he ae Ss 223 | 2,251- 3, 750 | 3, 250 2: 5s 
Se PO Pe an ee eee res oe gee 724| 3,751— 5,250 4,605 2. 53 
rae eee eG Roe gree a ee ene 927 5, 251- 6, 750 5, 970 2. 46 
Fee ie Soc ee NO SRRS Eee silat ee Parag Seer 671 6, 751-— 8, 250 7, 429 2. 40 
Goose: Sons oe tae ae ee oe ee 371 8, 251— 9, 750 8, 918 2. 42 
| aie a as ES te ans Regt ia ane eS 181 9, 751-11, 250 10, 354 2. 42 
Boao Suh oe Aaron Oe Se ee ee esc 58 | 11, 251-12, 730 11, 881 2. 45 
ees ne = Se RET Cees Mt 2 34 | 12,751-14, 250 13, 250 2. 51 
ih is See rept nel ee ecg eee me ao a 7 | 14, 251-15, 750 15, 042 2. 20 
1 ESE eee ee Pre tees ae eee eee ae 4 | 15,751-17, 250 16, 076 2. 24 
ie Bowie Lit. ee heer ee 1| 17/251-17,750| 17,387 2.02 
BD ee a ed et ee Lye eS aera ak erence 1 17, 751-18, 250 18, 207 2. 14 
iC IN ian 6 tee Pend sd RAses eee See eR eet Ber 2 2 1 | 18, 751-19, 250 | 18, 894 | 2. 31 
eT a A pee en eee ee PR oe Cy 1 | 19,751-20,250 | 20,168 | 1. 93 
POA son 3s GR a AS Beene ee 3; 220 liacccan cn tee sane leae oes oS eee eee 
AWerAGGs LES: S80 ek. ea Nee ele Ee Se oe eee eee oy 6, 575 2.45 


1 The records were sorted on the basis of milk production, allowing a difference of 1,500 pounds between 
group centers. 
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As milk production increased from Groups 1 to 9, there was a rapid 
and very constant increase in income over cost of feed. Beyond Group 
9 the number of records in each group was small. In Group 1 the 
average production of milk was 1,662 pounds and the average income 
over cost of feed was $3.47. In Group 9 the average milk production 
was 13,250 pounds and the average income over cost of feed was 
$218.19. The milk production per cow in Group 9 was about 8 
times as much as in Group 1, but the average income over cost of feed 
in Group 9 was about 62 times as great as in Group 1. This differ- 
ence was not caused by increased price received for milk, as the aver- 
age price of milk in Group 9 was lower than in Group 1. The price 
of milk, however, did not vary greatly within the larger groups. 
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Fic. 8.—Relation between milk production and income over cost of feed. 


Figure 8 shows the relation of milk production to income over cost 
of feed as given in Table 6. 

This chart, which includes only the larger groups, is very similar 
to figure 3, which shows the relation of butterfat production to 
income over cost of feed. The line is very nearly straight. It shows 
not merely that large producers have a larger income over cost of feed 
than small producers, but it measures the increased income over cost 
of feed in dollars. A herd of 62 cows like those in Group 1 would be 
required to produce as much income over cost of feed as was produced 
by the average cow in Group 9. 
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Table 7 shows the relation of milk production to cost of roughage, 
cost of grain, and total cost of feed. The table is a continuation of 
Table 6. 


TABLE 7 .—Relation of milk production to cost of feed where the product was 
sold as whole milk. 


Ane Average Average cost of feed. 
Group No. of aes ae 
= gh- | - 
records. ae age. | Grain. Total. 
Pounds. 
1 bat ee RAEN ot eee tele em Pee ae Bee eee SEN ee re 16 1, 662 $28. 74 | $10. 43 $39.17 
PA ep pe ys em neal pp cet Shee SSS ae ASE ROS t SSD aaoe = BR 3, 250 32. 69 17. 26 49.95 
Do Se ee ee, SS ea ed ee ee eee 724 4, 605 33.15 23. 79 56. 94 
A in A Ae Se es AS OD Er Ae 927 5, 970 35. 09 29. 09 64.18 
La Se ea TNs eR MEL Rpm fae EL a ee © 671 7,429 38.18 34. 62 72. 80 
eee ee eh a a PROMS Bere era gn eon pape Sd See Heri Se SAS 371 8, 918 42. 36 41.65 84. OL 
[| Se SOO Sancti ant Bs SEW Eee a tee SE sr oly Lt seo 2 y= SEM TS co 181 10, 354 45. 66 48. 38 94. 04 
6c eee te Aes ook, Me Sk Rl Rees ae er ee yee ae SS 58 11, 881 50. 63 59. 75 110. 38 
Qe ei Sain eta Se ath lc Auras emma. 34 13, 250 51. 39 63. 45 114. 84 
1) a ee Re as Be oceet de a RL eae eS Pe ge ae 7 15, 042 49.03 58. 59 107. 62 
1 Se ee le A EN NER SLT ee SOR Ds eee Pes a GR ey 4 16, 076 55. 80 84. 24 140. 04 
1 ese yeeaeS 215 ieee ne nS ents, 34 Spent nN pacer Maal od SF OO 5 1 17, 387 49. 20 77. 74 126. 94 
1 eee Se eae areet Rr ceereertcnre Sey er Suny ae Wee = too Sa es OL 1 18, 207 57. 92 119. 24 177.16 
de Pa See Bien cc aieerat ee oreo & aes oman renee Wee SRE pe ge 1 18, 894 48. 99 100. 56 149. 55 
Es a a SR ee A EOS Bea ee ee ee ee Gee 1 20,168 56. 40 108. 29 164. 69 
LOL) Epeenurtes Semen es Serre“ earkene Sree SS 3902 Saeko eae Uscccatecee ESS eee = 
WAV ELARG vee Ee on ba cts nine sik oe Se Cees eee Ea Se emenees 6, 575 37. 06 31.81 | 68. 87 


This tabulation is similar to Tabie 3, in which the income was from 
the sale of butterfat, but Table 7 shows a more rapid increase in the 
cost of roughage for each successive group as milk production ini- 
creased from Groups 1 to 9. The average cost of roughage was more 
than 1? times as high for Group 9 as for Group 1, the cost of grain 
was more than 6 times as high for Group 9 as for Group 1, and the. 
total cost of feed was almost 3 times as high for Group 9 as for 
Group 1. Beyond Group 9 there were comparatively few records in 
each group. | 


TABLE 8.—Relation of milk production to returns for $1 expended for feed and 
to feed cost per 100 pounds of milk where product was sold as whole milk. 


Average | Average 
Number | ANGBES returns | feed cost 
Group No, produe- for $1 per 100 
Z records. Fan expended; pounds 
; for feed. | of milk. 
Pounds : 
Mie apis oR ESE fe Seiee ae c cet be does ate eee eee ae eee 16 1, 662 $1. 09 $2. 36 
DE Sos SP as es a StS See Si hae Se SSS Ne ee ee Serene 223 3, 250 1. 64 1.54 
Bede 2s She Pee EER EE EME 2 ee Eee Ree Oe 724 4, 605 2.05 1.24 
Ae 8 era Soe SES Ie TS see a SESE ea SR Se Ie Se ee 927 5, 970 2.29 1.07 
Bars ottid bees Res sae eee Soe 2 a Se Dae ce ce sees RE 671 ts 2.45 - 98 
Gasiec Sea sa Sie RS Re rae oo Se ee Spc eg 371 8, 918 2. 57 . 94 
a Sakae eS SS ES ee ERE ES te Oe OS eee 181 10, 354 2. 66 -91 
Boers Sisson Pe ree SenpaTs Sta -S ee pe Ee ee 58 11, 881 2. 64 - 93 
OS boss el ee ee eee co). Beet aaeeeee 34] 13,250 2.90 87 
1) Seti ae eee eae ier ate ee ee HOE Pee A ae Seen eo- Suc ep eSoose 7 15, 042 | 3. 08 he 
AT ooo eo) tjacticis San SORES SEE We oe oes a 16, 076 2.57 . 87 
1a ee ani oS Sep et ey er ay nr Sa RE eel Gv ea ICT Eee 1 17, 387 2. 76 -73 
We secs o550 esc dans SSE Sees ee Rae ees Bee ee 1 18, 207 2. 20 - 97 
i ae pie eetithe Meni Miata Sree igreny Dj Me sie Pg BS FE Mes UA 1] 18,894 2.91 79 
LG cits ieee coe bce bag Mew = Sees tee ae ee cee seer ee Saeee oe See eee ae 1 20, 168 2.35 . 82 
Toba, 5255. scisss Sas Deeks cease eens setae ceien came eee 35220) | Seine ae | Seen ae eee 
ANVCIASC. Se Passi oneh cos ose dasa ean o ae eee eee I ecccemcae 6,575 2.34 1.05 
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RETURNS FOR $1 EXPENDED FOR FEED. 


The figures in Table 8 show the relation between milk production 
and returns for $1 expended for feed and the relation between milk 
production and feed cost per 100 pounds of milk. This table is also 
a continuation of Table 6. 

In Group 2 the average milk production was 3,250 pounds, and 
the average returns for $1 expended for feed $1.64. In Group 9 the 
average milk production was 18,250 pounds, and the average returns 
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Fic. 9.—Relation between milk production and returns from $1 expended for feed. 


for $1 expended for feed $2.90. In Group 2 the average cost of feed 
for 100 pounds of milk was $1.54, and in Group 9 only $0.87. 

Figure 9 shows graphically the relation of milk production to 
returns for $1 expended for feed. 

The figure shows that the returns for $1 expended for feed in- 
creased rapidly though somewhat irregularly as milk production 
increased from Groups 1 to 9. The cows that averaged 12,000 pounds 
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of milk a year returned about 50 cents more from a dollar’s worth of 
feed than was returned by the cows that averaged 6,000 pounds of 
milk a year. 

Figure 10 shows the relation of milk production to feed cost per 
100 pounds of milk. 

As milk production increased from Groups 1 to 9 the feed cost per 
100 pounds of milk decreased very rapidly at first and more slowly 
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Fic. 10.—Relation of milk production to feed cost per 100 pounds of milk. 


as production reached a high level. At current prices for feed the 
feed cost for each group would vary from the figures given, but 
recent records show that the direction of the curve would not be 
greatly changed. 

The foregoing evidence, based on cow-testing-association records, 
shows definitely the greater earning power of high-producing cows 
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compared with the general average of herds and especially when com- 
pared with low producers, and the figures show the degree by which 
good cows surpass poor ones. Moreover, they throw additional light 
on the great usefulness and also on some of the limitations of cow- 
testing associations. The points may be summarized briefly as fol- 
lows: 


WHAT THE COW-TESTING ASSOCIATION CAN AND CAN NOT DO. 


The cow-testing-association records take much of the guesswork 
out of dairying. Conformation indicates performance; but the Bab- 
cock test, the milk scales, and the feed scales tell the true story. 
Knowing the true feed and production records, the good dairyman 
practices selective breeding, eliminates all low producers that will 
not respond to better feed and care, and feeds the remainder accord- 
ing to known production. 


Fic, 11.—The cow-testing-association herd that stood highest in butterfat production in 
1918, at Grove City, Pa. 


The elimination of low producers is important, but it is not the 
only work of the cow-testing association. The well-managed cow- 
testing association saves many cows because it furnishes their actual 
records of production. It discourages the use of the scoop-shovel 
method of feeding concentrates, by which all the cows are fed alike, 
and it encourages the feeding of each cow according to known pro- 
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duction. Through the weighing and testing of the milk it lets the 
farmer know which are the high testers and persistent milkers. The 
careful weighing and testing of the milk has caused many an intelli- 
gent dairyman to say: “The cow I thought was the poorest turned 
out to be one of the best in the herd.” 

The cow-testing association can accomplish much, but there are a 
few things it can not do. It can not compel a dairyman to dispose 
of his poor cows if he is determined to keep them. It can not make 
him feed according to production nor practice economy in the man- 
agement of his dairy herd. It can not require him to dispose of his 
scrub bull and buy a better one. It has never yet demanded the 
planting of legumes and the building of silos. It can never compel, 
but it will always encourage and point the way to economical im- 
provement of the herd, of the farm, and of the dairy business. 


SUMMARY AND CONCLUSIONS. 


1. A tabulation of 18,014 yearly individual cow records showed 
that as butterfat production increased from 100 to 400 pounds there 
was a regular increase of about $16 in income over cost of feed per 
cow for every 50 pounds of increase in average production of butter- 
fat. 


2. As production of butterfat increased from 109 to 396 pounds, 
the returns above the dollar expended for feed increased from 35 
cents to $1.52. 

3. Tabulations of the records by herds gave results similar to the 
tabulations of individual cow records. 

4. The records show that cow-testing-association cows are seldom 
fed beyond the point of economical production. 

5. The average milk production of 21,234 cow-testing-association 
cows, each on test 12 months, was 6,077 pounds, and the average but- 
terfat production was 248 pounds. These figures are about 50 per 
cent above the estimated averages of all the dairy cows in the United 
States. 

6. Cows having high average production of milk and butterfat 
averaged high in income above feed cost regardless of breed, age, 
weight, date of freshening, and geographical location. 

7. The cows having an average milk production of 3,250 pounds 
had an average income of $32.25 over cost of feed, while the cows 
having an average milk production of 13,250 pounds had an average 
income of $218.19 over cost of feed. The average production per cow 
in the latter group was about 4 times as great and the average income 
over cost of feed was nearly 7 times as great as in the other group. 

8. This bulletin is based on the tabulation of the figures in 120 sets 
of records from 96 cow-testing associations. 


O 


